Prompt Photon at PHENIX

Yuji Goto, RIKNEN

High g prompt photon in polanzed proton collision is wooil probe to inveatigate A7 gluon
polonzation in the proten. Prompt photon praduction is dominated by the gluon Complon pro-
vess Wikh Ghe asymmetty (A; ] measurement, we can obtain A by using knowlacdge of the
guark prelavization and the asymmetry of clementary process.  Detection of the prampt photon s
experimentally challeaging becnuse of many backgronnd mainly from =" < 2y,

Lhe prowpl photen s detected by an EM calorimeter (EMCal) systemn ot PHENIX, Parameters of
Lhe EMCul systerm are sutmmarized in Table 77 Using these parameters we are studying the prompt
phatem mesanrement, wath PY ' THIAS T/JETSETT. 4. For the Emn]-.‘grmirlrl reclinction, isolation cut is
dindied by nsing the generated events. Around cach photon, isolation cone is defined with hall angle
= LA Agd Al hadronie energy deposit in the cone 15 summed up and the sum is recguieed
by [ Besw Lhan o certain fraction of the photon encrgy. This cut discards background phaton mainly
frem ' an the jet which is accompanicd by other particles. On the ather hand, the prompt phaoton
b5 0ot aceompatied by other particles and survives this cut

W can impuse other conditions, for instance, to use some constant value as the limit of energy
in the eone, tenee | central arm instead of soletion cone, ete. We need to cansider that we cannet
detect nentral hadron without detecting decay photons. There might he same thearetical jasues
w using any possible wolation cut to show the experimental result. We need to know how mueh
uncertainty we bave due o these euts, This issue should be addressed to theorists.

Tor AG measurement, we need to kuow gluon’s ¢ value using pr value of the prompt phaton.
MNave estimmation of gluon's = is given by =3 = 2py //3, but this shows the case that 2 colliding
partous, Le. gluon and quark, are balanced  From the simulation study, gluon's & value is estimale
by specifying - region of the prompt photon. There is big difference between these rwo estimations
I'his uncertainty must e cvalusted.

By considering yield and background, the accessible pr ranges of prompt pholon preduction are
LGeV fe < pp 280GeV fe for e=200GeV and 10GeV /e < pr <40GceV /e for /5=0000eV, This
eortespand o 0.1 2 <08 for EF=2000G2V and 0.04< z <0.16 for /¥=5000eV by using the ry ta
evalnate the # value, The statistical errors on the AG/G in this region are 5-30% for H=200G=Y
and 5-20% for /5=00001:V, although these will be affected by uncertainties = value estimation.

All transparencies of this ralk is accessible on the Web:

http://www. phenix.bnl. gov/WWW/publish/gote/
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‘Pable 1: Parameters of the PHENIX EMCal system. 5 and & show pseudo-rapidity and azimuthal
sngle coverages. dr and 8 show granularity per module Energy resolution. position resolution and
tirning resnlution are also listed.

114



wotzes ssoss i (9 voper o voond ()

(2/499) ¢ (3/n2g) W
06 O 0% 0Z

ol 'Tod %0, pue Louaronyyoe
- DOL PIM UNT SYoaMm (O] —

o A2D00S = s+ 101 . qd 008 = ip7|

A2D00T = S 10y qd 0ze = 1p7
Asouruing

P

MO IS
S punoidyoeq e se 12l QO -
i __..r.u_oﬂﬂﬁ v 9 3
] A% TTE BOS W —NE _.,w [ L

ARDER OB &

uononpoid uojoyd ydword -
O T¥6AYD dI'Tddd -
Vv LIASLAL/L' SVIHLAL

(2 20 9d) dp /0,03




121

(., Kureya2oun yoniu Moy e
i, A[19AIIp TONRULIOJUT DY 0] BIEP [BIUSWHAAXS WO
(, ONSSI [eJ112I0Y) o

** 3UOJ UONB[OST JO PRAISUT UWLIE [BIUD | o
31qe10919pun (pX URL) JAYI0) UOIPRY [BNNSU »
18U > gy
UOTIORI] JO PEAISUL AN[BA PIXIJ o
100 UOT)R[OST IOYIO o
‘73> "g
-(*7) £810u2 uojoyd oY) JO UONOBIJ UIBLIDD B UBY) SSI]

aq 01 paxmbaz st ("™g) 2u02 ay) ut 11s0dop ASIOUI JIUCIPEH
o[Sue eypnunize :pv 1eAaroul Hprdes:by -

Qv+ uvf =y

‘pauIap SI 3 SNIPRI UIELAd B JO 9u0d B ‘uojoyd yoes punory .

uooyd

Ny UOHEBOS

=




g cjace 39 E S FEEOLT TR
S bsdwr 44 PRnssY 1 L7 el 2

80J8Q /IBYD ASHOOG=SA 24013q /144D ARIQOZ =2~
%Er 62 o o a,...gos oz o

H+ B
Ot
g
13 UOHOIOR! 34O ASOD0G=S/  IND LORDIOR] 1330 ASHOOZ =5
uﬁuﬁjﬁ, = .__..._N. : 10_. E 1] Gh.ux._..u.bﬁuﬂ_ 0z ol

al

4 oL

k=

N3 USHOIOR) 240109 ARGOOG =T~ NS LORDICR! 840439 ASDQOT =
o.wu}.ouc_u qwuxiufm

uojoyd
PunoIsyoeq [y :yoley mooLk

uojoyd 1dwoid :ourj pox

N0 UONB[OSI
Ia)Je pue a10joq Orjel

105 uoneost roye uojoyd
punoIsyoeq [1e £q pazijewiou

IO UONRJOST 108 —

Ind uone[ost a10jyaq uojoyd
PUNOISORq [[B AQ PZIRULIOU .

IND UONR[OST 210J9q
uojoyd
Jdwoud 103 punoigyoeq

L




123

“woTwunye ppri ot PATETIPT] 7 S[qRL

e ———
LHTXT'L 9/APO OF - 8
JOTXE'T 9/ A®D 62 - 08
ATXPL OTXSB 2/A®O 02 - 2
HI%8T JTX6% a/A®O € - 0F
HNTXET JHIXTF afA®D) 08 - ST
OTXTT 01%9'g 9/A®9) 91 - 0T
ABD008 = #

"moT TS0 i prw PRIk wojond jdwolg T S[RL

“90T0 86100 | OIXEE| - 3/A% OF - 88
HT0  TYI0D | LOTXL'L 2/ A% QE - 0F
gTT°0  QTT00 | ,0TX6°T | 6080 66L0°0 | (01%6'S | 9/A%D 08 - §T
180°0  T80070 | ,01%€q | TATO 918070 | L0T%LZ | 9/ASD 9T - 02
830°0 #9000 | LOT*ET| 680°0 BITO'D | LO0TXET| 3/A®D 07 - 9T
Jﬁ ZZ00°0 | L0108 ﬁqm Z900°0 | (0T*0°T | 2/APD ST - 01
plov Ty pilov Ty

mw mozrg | PP maoery | PPA id voreyd
APD00S =2/ i

JUSWIQINSBIIA]

M. n.{l 5 0
Ty T Dy
SNTLNM g
.m|"4u‘..\w
I I
N+ N d -
N—oN 1
S6SD W'V -

uonoallp urds pyered-nue (4N -
uonoaaip uids [aqered N —
o501~ uonezuerod weaq g -

SOTISTIR]S

Iy /
r.__#.
b Y




L24

3/ARSDE—5Z 1 vorud AsogUS=1A
By
L L

3/A205Z~0z 4 voroud APOOOS=IA
¥D 0 &

oy
| 0 90

PSS PR TSR AU

3//00T-¢1 'd umoyd pspoos=sn
Ry
L Fa &0 & 0 o

eyt 4

/ARG | =0 W vopoud ARG =00

By
L 0 §0 +0 v o

-.q-.__._-ﬁ-u_—Hd-.“ T ﬂ
- )“88,
3 Qe

el oo b gl s lsgs

L L -]
/M908 ~52 4 voyeyd AS00Z =3
By
| ED %0 0 TH 0
!-q—q1.__ _-__n! .-ﬂ
n {
- b
aast ool aaali ]

/42052 -0z d umoyd proonz =3~

i ¥l ¥C ¥0 ID 0 o

oot

PSS PR B

a/p00T—5 | M uojogd pangpz=an

ey

L D 2'a ™ o o
LB BN BEEE i _“_q._.u
- -

b

w.n PR
U NP P PO B A

3/4206 1 -0 9 voyoud 420007 ~5~

i

Bpunoa

g0 0 ¥0 o g
T T TT T[T TT T a
L
-
-
- D005
_.._"..h_.-____.._.ﬁ._.._._._.h..-

(>/ne9) Hd
0¥ G&¢

0f &2 0Z Gl QI S

T RIF
o e

a8

TTT
¥
i
v
\
'
"
i
'
[
.
4]
1.
v
v ]
3 '
v \
1
i
' [
b i
1 [
\
" H
\.
.
1
x i
n
n
+
5
v
1
ol s a0l sy

ABDOOS =S~ [
ADO0Z=SA O

.-..._.___q.h_._.h

-.-—-h-H_._u-—--__u-_

{, UOTIRINWIS [)IM UOTIBNRAD IO ~—
3
id7
{, BINULIOJ QAIBU —

xs.uon3 sald .

sy

1’0
¢'0
¢e0

¥04



